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RECEIVING SYSTEM, RECEIVING APPARATUS, 
AND RECEIVING SYSTEM CONTROL METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a 
receiving system, a receiving apparatus, and a receiving 
system control method for receiving digital satellite 
broadcast . 

A system composed of a satellite tuner, a video 
recording/reproducing unit, and a television receiver 
allows a user to perform various operations while looking 
at a display screen. For example, the display screen 
shows information about a currently received channel and 
its genre, various setting states of the satellite 
broadcast tuner, and information about devices connected 
to this system. Looking at these items of information 
shown in the display screen, the user can check and 
change the current setting states. 

Attaching an infrared ray generating device 
called an AV mouse to the satellite broadcast tuner 
allows the user to integrally operate the system 
components on-screen. This allows the user to make 
reserved video recording for example on-screen. 



To be more specific, to make settings for 
reserved video recording, setting information and 
operation buttons, and so on are displayed on the display 
screen of the television receiver. In satellite 
broadcasting, program information is sent by EPG 
(Electronics Program Guide) . Therefore, for making 
reserved video recording, an EPG screen is displayed. 
Looking at this screen, the user inputs the settings 
necessary for reserved video recording by use of a remote 
controller . 

When the user has thus inputted the settings for 
reserved video recording, the satellite broadcast tuner 
starts receiving a specified program at the preset video 
recording start time. At the same time, the AV mouse 
outputs an infrared command signal to the video 
recording/reproducing unit to set the same to the video 
recording state. Upon receiving this infrared command 
signal, the video recording/reproducing unit is set to 
the video recording state. Then, the satellite broadcast 
tuner sends the video and audio signals of the reserved 
program to the video recording/reproducing unit, on which 
these signals are recorded. 

Sometimes, recording of a program currently being 
viewed is wanted on the spot. To satisfy this need, it 
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is desirable for the above-mentioned system in which the 
AV mouse is used for an integrated operation of the 
system components, namely the television receiver, the 
satellite broadcast tuner, and the video 
recording/reproducing unit, to display a record button 
for recording a currently viewed program and, when this 
button is pressed, record the program by user's operating 
the remote controller of the satellite broadcast tuner 
while looking at the screen display. 

However, some of the programs transmitted through 
digital satellite broadcasting are copy -protected and 
therefore cannot be recorded. The copy-protected 
programs have a copy-protect signal (for example, 
Macrovision (trademark)) included in their video signals 
to prevent copy -protected programs from being replicated 
by the video recording/reproducing unit. Therefore, if 
the system is controlled so that the video 
recording/reproducing unit is set to the recording state 
upon pressing of the record button, the video signal 
having the copy-protect signal is taped by the video 
recording/reproducing unit. The user knows that such a 
tape cannot be reproduced only after attempting the 
reproduction of the tape, thereby making the above- 
mentioned related-art system inconvenient for use. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present 
invention to provide a receiving system, a receiving 
apparatus, and a receiving system control method which 
are enhanced in user - f riendl iness by disabling, when 
controlling one device by another constituting a system 
by use of an on-screen display, the controlling device if 
the operation of the controlled device is not permitted. 

In carrying out the invention and according to 
one aspect thereof, there is provided a receiving system 
composed of a receiving device, a monitor device for 
displaying an output of the receiving unit, and an 
external recording device to be controlled by the 
receiving device, the receiving device comprising: an on- 
screen display controller for displaying a screen for 
various setting states and setting items onto the monitor 
device in an on-screen manner; an external device 
controller for setting an operation of an external 
recording device; and a controller for determining, when 
a recording input is supplied, whether a received program 
is copy-protected or not, and, if the received program is 
found not copy-protected, setting the external recording 
device to a recording state and, if the received program 



is found copy-protected, disabling control of the 
external recording device. 

When an attempt is made to video-tape a received 
program, it is determined whether the received program is 
copy -protected or not. If the received program is found 
copy-protected, a warning screen is displayed and, at the 
same time, the external device is disabled. The warning 
display allows the user to know that a currently viewed 
program is copy-protected and prevent a recording of the 
video signal including a copy -protection signal from 
being recorded on a video recording/reproducing unit. In 
addition, according to the present invention, when a 
video record button is pressed, this record button 
becomes a record stop button to be put in selected state, 
thereby further enhancing the user friendliness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention will be 
seen by reference to the description, taken in connection 
with the accompanying drawing, in which: 

FIG. 1 is a schematic diagram illustrating a 
receiving system practiced as one preferred embodiment of 
the invention; 



FIG. 2 is a block diagram illustrating one 
example of a satellite broadcast tuner practiced as one 
preferred embodiment of the invention; 

FIG. 3 is a diagram illustrating a display on the 
satellite broadcast tuner shown in FIG. 2; 

FIG. 4 is a diagram illustrating another display 
on the satellite broadcast tuner shown in FIG, 2; 

FIG. 5 is a diagram illustrating a message 
displayed on the satellite broadcast tuner shown in FIG. 
2 ; and 

FIG. 6 is a flowchart for describing an operation 
of the satellite broadcast tuner shown in FIG. 2. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

This invention will be described in further 
detail by way of example with reference to the 
accompanying drawings. Now, referring to FIG. 1, there 
is shown a satellite broadcasting system to which the 
present invention is applicable. In the figure, 
reference numeral 1 denotes a satellite broadcast tuner. 
Reference numeral 2 denotes a television receiver. 
Reference numeral 3 denotes a video recording/reproducing 
device . 



The satellite broadcast tuner 1 decodes a signal 
received from a CS (Communications Satellite) digital 
broadcast to form a video signal and an audio signal 
based on the NTSC (National Television System Committee) 
standard for example. The satellite broadcast tuner 1 
has an AV mouse 4 . The AV mouse 4 generates an infrared 
command signal which controls other components, the video 
recording/reproducing device 3 in this example, through 
the satellite broadcast tuner 1. 

An antenna terminal of the satellite broadcast 
tuner 1 is connected, through a cable 5, to a low-noise 
converter 7 attached to a parabola antenna 6. The 
satellite broadcast tuner 1 and the television receiver 2 
are interconnected through a cable 8. Further, the 
satellite broadcast tuner 1 and the video 

recording/reproducing device 3 are interconnected through 
a cable 9. 

Radio waves from a communications satellite 
concerned are transmitted on 12 GHz band for example. 
These radio waves are received by the parabola antenna 6 
to be converted by the low-noise converter 7 into a 1 GHz 
band signal for example. The output of the low-noise 
converter 7 is supplied to the antenna terminal of the 
satellite broadcast tuner 1 through the cable 5. 



A desired carrier signal is selected from the 
received signals by the satellite broadcast tuner 1 and 
an MPEG2 (Moving Picture Coding Expert Group 2) transport 
stream is demodulated. From the demodulated transport 
stream, video and audio packets of a desired program are 
extracted. The extracted video and audio packets are 
decoded into NTSC video and audio signals for example. 

The video and audio signals received from the 
satellite broadcast tuner 1 are supplied to the 
television receiver 2 through the cable 8. Then, the 
screen of the desired program is displayed and the voice 
is outputted on the television receiver 2. 

In video recording a satellite broadcast program, 
the video recording/reproducing device 3 is set to a 
video recording state and the video and audio signals 
from the satellite broadcast tuner 1 are supplied to the 
video recording/reproducing device 3 through the cable 9. 
The video and the audio signals are then recorded on a 
recording medium such as a video tape by the video 
recording/reproducing device 3. When the video 
recording/reproducing device 3 is set to a reproducing 
state, the video and audio signal are reproduced from the 
recording medium loaded in the video 

recording/reproducing device 3, the reproduced video and 
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audio signals are sent to the satellite broadcast tuner 1 
through the cable 9, from which these signals are 
supplied to the television receiver 2 through the cable 8 
to be displayed and sounded on the television receiver 2. 

The satellite broadcast tuner 1 can be operated 
by a remote controller 10. Various setting operations 
can be made on the screen of the television receiver 2. 
Attaching the AV mouse 4 to the satellite broadcast tuner 
1 allows the user to set the operations of the video 
recording/reproducing device 3 by operating the remote 
controller 10. 

Referring to FIG. 2, there is shown a 
configuration of the satellite broadcast tuner 1, In the 
figure, a radio wave transmitted on a 12 GHz band for 
example via a communications satellite is received by the 
parabola antenna 6 to be converted by the low-noise 
converter 7 attached to the parabola antenna 6 into a 1 
GHz band signal. The output of the low-noise converter 7 
is supplied to an antenna terminal 21 of the satellite 
broadcast tuner 1 through the cable 5. 

The signal from the antenna terminal 21 is 
supplied to a tuner circuit 22. From the received 
signal, a signal of a predetermined carrier frequency is 
selected by the tuner circuit 22 to be converted into an 
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intermediate signal. To the tuner circuit 22, a control 
signal for frequency setting is supplied from a 
controller 20. On the basis of this control signal, the 
received frequency is set. 

The output of the tuner circuit 22 is supplied to 
a demodulator 23. QPSK (Quadrature Phase Shift Keying) 
demodulation is executed by the demodulator 23. The 
output of the demodulator 23 is supplied to error 
correction circuit 24. Error correction is executed by 
the error correction circuit 24. 

The output of the error correction circuit 24 is 
supplied to descrambler 25. The received ECM 
(Entitlement Control Message) data and EMM (Entitlement 
Management Message) data are supplied to the descrambler 
25. At the same time, descramble key data are supplied 
to the descrambler 25 from an IC card 27 loaded in an IC 
card slot 26. Also, the descrambler 25 determines 
whether the received program is recordable or not on the 
basis of the ECM and EMM data. 

Using the received ECM data and EMM data and the 
key data stored in the IC card 27, the descrambler 25 
descrambles the MPEG transport stream. Also, the 
descrambler can determine whether the MPEG2 transport 
stream is copy -protected or not on the basis of the 



received ECM data and EMM data. The descrambled MPEG2 
transport stream is sent to a demultiplexer 28. 

On the basis of the command from the controller 
20, the demultiplexer 28 separates a desired packet from 
the transport stream supplied from the descrambler 25. A 
packet identifier (PID) is written to the header of the 
transmission packet. On the basis of this PID, the video 
and audio packets of the desired program are extracted by 
the demultiplexer 28. The video packet of this desired 
program is sent to a video processor 29 while the audio 
packet is sent to an audio processor 30. PSI (Program 
Specific Information) is sent to the controller 20. 

The video processor 29 performs MPEG2 decoding on 
the video signal received from the demultiplexer 28 to 
form video data. The resultant video data are supplied 
to an NTSC encoder 31. The video data decoded by the 
video processor 29 are converted by the NTSC encoder 31 
into an NTSC video signal. 

For the NTSC encoder 31, a display controller 32 
and a copy protection controller 33 are provided. The 
display controller 32 forms various on-screen displays on 
the basis of the control signal supplied from the 
controller 20. The copy protection controller 33 
generates a copy protection control signal such as 



Macrovision for copy-protected program on the basis of 
the EMM/ECM information of PSI in order to protect 
copyright. The output of the NTSC encoder 31 is supplied 
to a video output terminal 34. From the video output 
terminal 34, an NTSC composite video signal is outputted. 

The audio processor 30 receives the audio packet 
from the demultiplexer 28 and executes MPEG audio 
decoding on the received audio packet to form audio data 
before data compression. The output of the audio 
processor 30 is converted by a D/A converter 36 into an 
analog audio signal, which is then outputted from an 
audio terminal 37. 

The satellite broadcast tuner 1 is operated from 
an input key 41 and the remote controller 10. An 
infrared command signal issued by the remote controller 
10 is received by a photo receiver 42 to be sent to the 
controller 20. As described, the controller 20 is 
attached with the AV mouse 4. Operating the AV mouse 4 
issues infrared command signals to other devices. Thus, 
the remote controller 10 of the satellite broadcast tuner 
1 controls other devices. 

The setting state of the satellite broadcast 
tuner 1 is displayed on a display block 43 on the basis 
of the setting information supplied from the controller 
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20 and, at the same time can be displayed on a television 
screen on an on-screen manner. A modem 44 is provided 
through which account information is sent via a telephone 
line . 

Referring to FIG. 3, there is shown an on-screen 
display for executing various setting operations. This 
screen is called an EZ panel. On the EZ panel, buttons 
51 through 60 are arranged as shown in FIG, 3, which are 
displayed as superimposed on the screen of the television 
receiver 2. These buttons 51 through 60 are set by 
operating the remote controller 10. 

To be more specific, the remote controller 10 has 
a jog stick for moving the cursor vertically and 
horizontally, direction keys, and an enter button. 
Operating the joy stick and direction keys can select the 
buttons 51 through 60 one after another. The selected 
buttons are highlighted in a predetermined manner. When 
the desired buttons have been thus selected and the enter 
button is pressed, the selected buttons are set. 

Referring to FIG. 3 again, when the current 
program button 51 is pressed, the EPG associated with a 
currently received program is displayed. When the weekly 
program button 52 is pressed, the EPG indicative of a 
weekly program schedule is displayed. When the 



preferences button 53 is pressed, a list of user- 
specified preferences programs is displayed. When the 
reservation button 54 is pressed, a list of user- 
specified reserved programs is displayed. When the iLINK 
button 55 is pressed, a list of devices connected to the 
interface is displayed. When the record video now button 
56 is pressed, the video recording/reproducing device is 
set to the recording state, upon which recording starts. 
The record audio now button 57 is pressed, the audio 
recording/reproducing device is set to the recording 
state, upon which recording starts. When the how much 
now button 58 is pressed, account information is 
displayed. When the sound button 59 is pressed, a screen 
for setting PCM voice service is displayed. When the 
return button 60 is pressed, the previous screen is 
displayed again. 

Thus, in the present example, the record video 
now button 56 and the record audio now button 57 are 
provided. When the record video now button 56 is 
pressed, the video recording/reproducing device 3 is set 
to the video recording state, upon which video recording 
starts. The system also can have an audio 
recording/reproducing device such as an MD 
recording/reproducing device. When the record audio now 
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button 57 is pressed, this audio recording/reproducing 
device is set to the recording state, upon which audio 
recording starts . 

To be more specific, when the record video now 
button 56 is pressed, an infrared command signal for 
setting the video recording/reproducing device 3 to the 
recording state is outputted from the AV mouse 4 to the 
video recording/reproducing device 3. This infrared 
command signal sets the video recording/reproducing 
device 3 to the video recording mode. 

From the satellite tuner 1, the video and audio 
signals of a program current received are outputted to 
the video recording/reproducing device 3 through the 
cable 9. The video and audio signals of the currently 
received program are recorded on a recording medium such 
as a magnetic tape by the video recording/reproducing 
device 3 . 

When the record video now button 56 or the record 
audio now button 57 is pressed, the pressed button 
becomes a stop video record button or a stop audio record 
button, being put in the selected state. For example, 
when the record video now button 56 is pressed, this 
button becomes a stop video record button 56A as shown in 
FIG. 4, being put in the selected state. When the stop 



video record button 56A is pressed, an infrared command 
signal is issued from the AV mouse 4 to the video 
recording/reproducing device 3 to put the same into the 
stopped state. This command signal stops the recording 
of a program on the video recording/reproducing device 3. 
Thus, when the record video now button 56 or the record 
audio now button 57 is pressed, the pressed button 
becomes a stop video record button or a stop audio record 
button, being put in the selected state, thereby 
enhancing user friendliness. 

Some satellite broadcast programs are disabled 
for video recording for copyright protection. For those 
copy protected programs, a video signal which includes a 
copy protection signal is outputted. Any video signals 
including a copy protection signal that are recorded by 
the video recording/reproducing device 3 cannot be 
normally reproduced . 

If, simply by pressing the record video now 
button 56 for a copy protected program, an infrared 
command signal is outputted from the AV mouse 4 to the 
video recording/reproducing device 3 for setting the same 
to the recording state, the video signal containing a 
copy protection signal is recorded. If this happens, the 



user knows that this program cannot be normally recorded 
only after it is reproduced. 

In order to overcome this inconvenience, the 
present embodiment is configured so that, when the record 
video now button 56 is pressed, the program is determined 
whether copy protected or not; if the program is found 
not copy protected, an infrared command signal is 
outputted from the AV mouse 4 to the video 
recording/reproducing device 3 to put the same into the 
video recording mode; if the program is found copy 
protected, a warning for copy protection is displayed on 
the display block in an on-screen manner as shown in FIG. 
5, thereby disabling the outputting of the infrared 
command signal for setting the video 

recording/reproducing device 3 to the video recording 
mode. This warning display allows the user to instantly 
know that the program to be recorded is copy protected or 
not and, at the same time, the infrared command signal 
for setting the video recording/reproducing device 3 to 
the video recording mode is not outputted from the AV 
mouse 4, thereby preventing any video signals containing 
a copy protection signal from being recorded on the video 
recording/reproducing device 3, 
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Referring to FIG. 6, there is shown a flowchart 
indicative of processing in which, when the record video 
now button is pressed, if the video signal is not copy 
protected, the video recording/reproducing device 3 is 
set to the video recording mode; if the video signal is 
copy protected, the warning indicative of copy protection 
is displayed in an on-screen manner, thereby disabling 
the setting of the video recording/reproducing device 3 
to the video recording mode. 

In step SI, the system determines whether the 
video recording/reproducing device 3 is recording some 
video signal or not. If the video recording/reproducing 
device 3 is found recording, the EZ panel including the 
stop video record button 56A (refer to FIG. 4) is 
displayed in an on-screen manner in step S2, upon which 
the system returns to step SI. 

If the video recording/reproducing device 3 is 
found not recording, the normal EZ panel including the 
record video now button 56 (refer to FIG. 3) is displayed 
in an on-screen manner in step S3. Then, the system 
determines whether the record video now button 56 has 
been pressed to start recording or not in step S4 . 

If the recording has not started, the system 
returns to step SI. Therefore, when no recording is on, 
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the normal EZ panel (refer to FIG. 3) is displayed in an 
on-screen manner. When recording is on, the EZ panel 
including the stop video record button 56A (refer to FIG. 
4) is displayed in an on-screen manner. 

If the recording is found started in step S4, the 
system determines whether the program is copy protected 
or not in step S5. Copy protection can be determined by 
the EMM/ECM of PSI in the received packet stream. if 
this program is found not copy protected, the normal EZ 
panel is erased in step S6 . An infrared command signal 
for setting the video recording/reproducing device 3 to 
the recording state is outputted from the AV mouse 4 in 
step SI and the video and audio signals of the program 
being received are outputted in step S8 . 

The infrared command signal outputted from the AV 
mouse 4 is received by the video recording/reproducing 
device 3, which is set by this command signal to the 
video recording state. Then, the video and audio signals 
of the program being received from the satellite 
broadcast tuner 1 are sent to the video 
recording/reproducing device 3 to be recorded on a 
recording medium such as a magnetic tape loaded in the 
video recording/reproducing device 3 . 



When the video and audio signals of the program 
being received are outputted for recording in step S8, 
the system returns to step SI. When the recording 
starts, the system determines that the recording is on in 
step SI. Then, the system proceeds to step S2, in which 
the EZ panel including the stop video record button 56A 
(refer to FIG. 4) is displayed in an on-screen manner. 

If the program being received is found copy 
protected in step S5, the warning indicative of copy 
protection (refer to FIG. 5) is displayed in an on-screen 
manner in step S9. Then, the outputting of the infrared 
command signal from the AV mouse 4 is disabled in step 
SIO, upon which the system returns to step SI. 

Thus, in the above-mentioned example, it is 
determined in step S5 whether the program being received 
is copy protected or not. If the program is found copy 
protected, the warning screen is displayed in step S9 and 
the control over the external device is disabled in step 
SIO, The warning display allows the user to know whether 
the program being received is copy protected or not and 
prevent the video signal containing a copy protection 
signal from being recorded on the video 
recording/reproducing device 3. 



In the above-mentioned example, the video and 
audio signals of a program are recorded on the video 
recording/reproducing device by use of the record video 
now button 56. It will be apparent to those skilled in 
the art that the generally the same processing is 
executed when the recording is executed by use of the 
record audio now button 57 . 

In the above-mentioned example, the video 
recording/reproducing device 3 is controlled by infrared 
command signals outputted from the AV mouse 4. It will 
be apparent to those skilled in the art that the video 
recording/reproducing device 3 may be controlled by use 
of the IEEE 1394 interface for example. 

While the preferred embodiments of the present 
invention have been described using specific terms, such 
description is for illustrative purposes only, and it is 
to be understood that changes and variations may be made 
without departing from the spirit or scope of the 
appended claims. 
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